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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to processing of the copper film 
used for the wiring in a semiconductor device and semiconductor devices, such as a semiconductor 
integrated circuit, and the manufacture method of this wiring structure. 
[0002] 

[Description of the Prior Art] Now, in semiconductor devices, such as a semiconductor integrated 
circuit, the material which makes copper or copper a principal component may be used for wiring. In 
such a case, since a copper atom is spread in an insulator layer, and results in a semiconductor substrate 
and the malfunction of a transistor is not produced, a copper film is wrapped by using a titanium nitride, 
a tantalum nitride, a nitriding tungsten, etc. as a barrier metal layer, and it is made to isolate from an 
insulator layer in many cases. As shown in drawing 13 (a), the wiring formed in the semiconductor 
substrate is usually embedded in the wiring slot on the insulator layer. Drawing 13 is the cross section of 
a semiconductor substrate. The layer insulation film 101 which becomes the semiconductor substrates 
100, such as silicon with which semiconductor devices, such as an integrated circuit, were formed, from 
a silicon oxide etc. is formed, and the wiring slot is formed in this front face. The barrier metal layers 
102, such as TiN and TaN, are formed in the side attachment wall of this wiring slot, and the alloy film 
which makes a copper film 103 or copper a principal component is embedded in it. Thus, the copper of a 
wiring portion diffused the conventional wiring on the layer insulation film from the upper part without 
barrier metal, and it may have had the bad influence on the semiconductor device formed in the 
semiconductor substrate 100. Moreover, since flattening of the front face of the layer insulation film 101 
and the copper film 103 embedded at this is carried out by the CMP method etc., the problem that will 
not be able to recognize a pattern edge but a pattern gap will arise in the case of lithography also exists. 
[0003] The method of retreating the wiring portion 103, i.e., a copper film, from the front face of the 
layer insulation film 101 by etching can be taken to these problems ( drawing 13 (b)). It becomes 
possible by making it such a configuration to set a pattern correctly. Moreover, as shown in drawing 13 
(c), structure which embeds the barrier metal layer 104 or other cap layers in the upper part, and covers 
may be formed. If it is made such structure, the operation effect that diffusion of the copper from the 
upper part is suppressed will arise. Furthermore, since it is lost that copper is exposed to direct etching 
atmosphere in case beer wiring (contact wiring) with the upper wiring is formed by using a conductive 
material for a cap layer, a corrosion can occur or the danger of **********i n g and disconnecting can be 
reduced. 
[0004] 

[Problem(s) to be Solved by the Invention] 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a copper film surface etching method, in 
which the copper film is oxidized and the oxide product is eliminated by acid, 
alkaline or the like, a copper oxide film forming method, in which the 
roughness of the copper film surface after the etching treatment is reduced and 
which can be performed in a short time and in a proper precision in few steps, 
a copper film etching method and a semiconductor device manufacturing method. 

SOLUTION: A copper oxide film 5, including an ammonia complex on the 
surface, is formed by exposing the surface of a copper wire 3 to a mixed liquid 
of an ammonia liquid adjusted at pH=8 to 10 and a hydrogen peroxide liquid, 
which is embedded in a wiring of an insulating film 1 and is enclosed by a 
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barrier metal layer 2. After that, etching of the copper oxide film 5 is 
selectively made by a weak acid, having a weak oxidation as a dilute 
hydrochloric or alkaline as an ammonia liquid and so on. After that, a barrier 
metal layer 4 is formed on the surface. The etching for copper, in which the 
surface is not roughened and which difficult in the past can be performed, the 
oxidation and the etching can be performed safely by use of inexpensive liquids 
and the barrier metal layer can be stably formed. 
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u z.eim&wtffrmzw&h. *?vvuj)m!iz%w&ixrzm7*?)in4f>t. s 

*m\z. tmtmme&mwMmiz&^x. xvr wmnvf* huc®&»4iu >v)7*?m4 

*?jum24. 28. 32cmmzmzixh. $£&tixk/m4i t. mR4 7mmzim?&>< 

[00161 smm2 1 tmtmtiihTfgm yrx^;H4 s^m^tix^. *mz%m? 

n. wm<rmL\zm&&ixtz/v)7*9)vm22t. it^yy>v^yymti.owmmhixt. a 

smizmb&m. >w 7* ^12 2tz&ztnzM ±. mw^v&mmmmmzm tfz^m 

K23t. m2 3com^wstt^J7^fium2 40 (ommttmzwfflt&. 

4frm&ztix\^. rmm&izwmizimzii. (o 0 1 9 1 *■? . menm8imiLxmi^mi 

mmm25izmmiti^y99 vsmt. k» mmmz. T&mmm±. mz%t>-$z.t% 

mmmm&ztifz'WJfjimet. mmtz < . m**<*i-y7ti>ffi&%&Litzt&t>h. 

wty&zti. a»j 7* 9>vm 2 6 \z®&ttfz!m2 1 o . ^K^ffitr y±-7$km%tm.m*m. 

t . mi2 i<mm*wm$h>v) */wi2 8*^ l. ^K^^yymcthumxhh . mmiz 

W8.ZtiXV&. ny^^fffiSt«»Wfc:«^*tL. (i, ryt-T7|ci:3ie^fc*m*<ofi^?S^ P H=8~ 

Mmm2 9iz®mzfih±Mm&. mm<m ioi>i<\±9-~iomizm-t&citiz£t)®£x. 

mm&zftJz>vj7*fiumot. wmimm y+yrt&ztKKmizmm^mmtm 

in. 'V)7x?)UM3otzmtv!z®m it.m u zmm^mm^m^m^w^ry 

3immZffltt&V)7Xf>m3 2fr(>ni8.Zti 50 *-7^M7)WVX*v1-ym£;?%MiX'h 



1 1 

corns® (sen ii, m^*y?L. tmcop 
h«. 10. 5-1 imsx-hh. m%<omnzx 
pHmo&.Tcr)mmizmmm&zh. i 

0 m 1 1 1 m x & y / $ ti h k w o m&b & z 

[0020] *ZT. pH^^UiSClfclfttSrl 

jjrf. 06fcL 8ftt#X-y^-y/M <nm) £3lfcU 
«tt#pH£^h-f. H6fc^L3tJ:-5t^ »18%<0 

?>tf. 7y*XT*£;!ra;tTpH=7fc4*3*lJt^ 

U P H=10SSt«ll~12nm(^-7fc. 
(C. P H#10£iB8;Ui:. aHW&WytxTIH* 
y^^xm»Viz. H7 (a) 553115^ 
m, (b) P H#9. 5<OTyt-T*i:)SKft*^ 

*^a^7sr i ttzmzmx-mm^- 

>7L1tWm$m. H8 ( a ) tt» p H*<1 0 . 2<D 

r y*-r*t B8Kblc«*^^Brcx -y ^-y 

fc»eO*BB&tf##fcl28 (b) ti, ig|gfcj§iHfc*« 
(8 ox:) t«£x^y/L?tl§<93iffl 

t OIBSIifiSr^-f i: &< x -y ?-y £ fc 

1 o o 2 n y v^?^ -oig^aa^i^s-«^it 

fir3fe»Ctt3 0~5 0 nmc7)X-/-?-y^3t)SS* L< , 
x^y;^k&?>^<Sv^J;#il;*U\ Jt*£W 

(owm&in'ykb LTt> 5 0 nmx -y^y^SC 
{il2~13^ttJSacoi^*J i ^f:^S. Lfctfo 

t. pH=8~io.a^L<ii9~iowsrc«isi-r 

Sfc&K i<CpH=10j£<<0?££ffl<-*&.li:fc:i 
9#4#CD8Ul-e5 0 nmWC-/^y^*»-5rtgi:^. 
U>U )tJt'*{cpH^^iWfm>wrc<i=5:v\ 

•tttbh. mt^uziotz. mm. mmm 

b K O H<^£*il»fc***i: a »J y cOS&lci 0 P 
HS-9-10. 5fcS^L£iKfclH£iSLTi>Bi:,<,i: 
lHkS*i&v\. Ty*-T$-ffl^Sii:*iSS 

[oo22jKtc. mmmmmi-i. m<?m 
tmmi>w<fzXdiz.m^yi-yys.bi.x\i. 3 

0nm-50nmAlJLVV bZbif. pH&lOfc 
f§SU:SC 1 Cffl^itLT i> 1#T*1 2 nmU'X.y 
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1 2 

?&&6WipH=8--l 0WSC ltjftLT^ffifciHh 
]giHHJ£K)E&£U 5I§^T^<^B)S^pH=10~ 
1 ltOSClfcjf-^rftTfcS. pH=10~llfcl* 
a^5rf>tfx-yf-y^itS^TS)l»fc:t,^ 

Kfl^KH*(3 5%) :Ty ; t-T*(3 5%) : 8* 
= 10 : 3 : 10 0<0S^JfcT-S^6fcpH=10fc 
10 £*K C?>i£fc:IBi8£3 0#|gaW:&. WL^XW&tt 
£1:1:10 ( P H=10. 5) tZ%itzmiZl# 

3om»Lxm<.wmimm±.tzmi$.i. -?^x% 

f^fhb. ffl<0x-/f-y^Mji5 0nmt^. Ztl 

n. m<Qmwm£mm<r>MtX'}>&2mik 

mz-wmhzb&x-^b. 

[002 3] xtz. msmmi ozmixmm 

mmmmi. zamtmxn. mm. ai^a«> 

20 ii^i^l J ?>a3JbS05t*$fl-CV^TSS®^ 
^fcLTHIgco^i^KOx^y^tf^. pH=10 
tmitzsc i (aiKfc*«* : ry^xr* : tt* 

= 10:3:100) fcl^HSLJtft. 2 0%ig&£ 
5 0fg*RLJt«SjfC^iii^eflJIIS:^*1-|.C: t 
3mmiXmm3 5-40 nm^vi-y^ Liz 
0. 2 5j«m<7)7-"f y&X^-*fi8fi9BrH@£H9fc 

^r. 09tia. *mm&5o<7)±.£m2titzm 
mmiiffi8&tixt5*). zomm»®5iMi 
WT*?jum5 2&mizmztifi&mm54im 

30 fSL2tlX\^h. m&5 3tt. Z\comtm54<0#lZWh 

mttx^h, z<rm%mmmtizm,x. 
x o tzmmmmif^ v i-yrm&^xmxn 
&v^E£Sj£-r&„ zoM. mx<n&\.*m±szm 

W<V T* thb LTT a N-S'WNSrX.'t.y ^ y y^ 
[0 0 24]H9(^-r±dfc. ^K5 3^x-/^y^ 

txmzivtzmico&mmii. m.m5 4<omtz 
40 tzmsmizzix^z. itdfi^x. tamam* 

tlX^h>V)7*?>l'®55\i. wm54cnmizm. 
$9m-hm&lz\i* y -y MC«r*£k*^V\ tth 

*>. hi oja. y 7 hmm&mmmxh 
h. hi o < a) ii % 09t3svrs»cow*>m^«® 
commit, hi o (b) a, msmwmh* 
y tp< ^mmm-mzmsmmifimt x-m^ 
mzm&z ixftmnmrnz* lx^&, mm.* 

50 «S«LtK«l«3^)||^feig|gCa y?7 h?L ( h' 
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mtuifV) t* tbmuzmth t.^yfthn 
m<ox ^yrmLx. zmm-k* < x y ^-y 

?ZtlX. 010 (a) % 010 (b) izmxmt^ 
[0 0 2 5] 010 (aHi, m^ftV&ffaT'h 

m#bx-t>s. 010 (b) a. «v^<og*>* 

f\£SL->Tm&VX'. b' = b"C&5. 010 (a) 

<nm.<mm*>x\^^\t. mwitmmi o 
( b ) nmmmmscom I?** <&-?t^i> 

(a>a' ) . 0*0. 010 (tooaMftm. * 
^•y^idic^rtJ 1 ). Lfc#->T. £<?>SB#OT 
*^?Ufc<b' /a' )ML 010 (a)coaiV^ 
ayrx^.9 hft ( b/a ) X 0*L<SV\ Lte^o 
010 (b) <n-jiy97YWW)T*9\\sm*n. 

%t'im&ci>z<7)£.Ml. 010 uxnoy*?}- 

Z%£lzi>mx$Z, 

[0026] «4<^Hitt?IS-iiB8-tS. PH=1 

ot^L)tsc i cmmm* rv^-r* : m 

#=10 : 3 : 100) £3 0#$iILfc&. pH = l 
0. 5 (lg£Jtl : 1 : 10) »SC 1 fcl#3 0#S 

LTm£m.itzmt&t:. 3 5%Ty=t~T*m 
Tkx-3/i otmudSTy^-T&Tmvmttm 

Zmkth Z\tizX*).®5 0n mtf>x -y f-y^tfSTgg 
>V)TX9)Vfit LTTaN^WN£XK», 9 0 yf& 

izxmwz*. cmvmzxmmm^zjfitx 

[0027] mz. 01 1 imix%5mmm 
ws. zcrmmx\±. xmzmucmmm 
*iB*wjwi. 01 iti, mmmtfammw 

7v*xa. z-r. (DmsmmzmmmfS^-h. 

mz. ©SH^cOSili&^fflHtTaN. WN. TiN 
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yy^ cvDzwzxmmzit?,. <5ctc. ocu* 

? y > ;y\ * >y * , C VD£fc'fc J; 0 ffit&SfcS 
#>&ts£otztmiHt&. <K£. ®cuwtl<iic 
uJKMy 7* ?*V£CMP&£J: 99f£l/CfflSJfi 
tl^fcffitf>j^CuKtS£Jf&£t&. ftfc. ©CMP& 
c0<7XArfc#£tT3. -ecoaigfStKtT. ©"v^- 
SBC ux»/*y 3. *IT. miz. 

©*?WBcDCuco»)-feX5PiSrfifd fcv^d t>Wi»5. 

10 •}«aL^^8f»t5C:k*^rig^Jt». Cu-CM 

<oc m PSfctt^-co^j^St* L < IMcommzts^ 
X u-iVxxy-S^yv-ivxxytJt v »-> tdtosmfe 

m*fi^x^htf. z<?mzm^m6&TMv& 
tix^t. *mnm&i>pHtfTMmx'i>i>t: 

[0028] x^/9vyy^cvDm^m^6 
20 bvx'wwi&^^zhcummztii. x* 
-/ ^ u y?m*c vDffitc i o*«snyt:c u £ s/- f 

k LT^ -y *&izX t )m2-*t&%&. «>\4$lztm 

-/9^ttit>\zmthmxht. *oxo%&friz 
cuj^-fcs^fcti, mmmifixm^^ 
a>mixi$?nmi) { s>&. &->x. cu-cm 

PftKfx/^'^I^SffiKov^C u 5rx y f-y^ • 

30 %m-&mtfb&. zti\i. cMP®&ti~>xi>£^ 

CMPcolgtrW^l^SS^Cu-C^^ti-C 
Li 5*#>. CMP^<o^*Ja^ Lv\ Sffii^i^ 

Kfl^K**^^ m mm. vymt^K 
Kijmxxvi'yrzfTot. iii(:»fAMx 

^OCu*J«>x^\x-y£;#i6<o*»(k$ixTL.* 3 i: 
i-yfWzftSi-thtic u nox, soxfcv^it^ 

[0029] «£ 0 ^gfl«?rl*S-rS^«)tJgi«> 
J; OiHkSii^^xAXv vfti£O^Cu|g9A^<^ 
xA£|g|g;S#&#^ ^SMA^tfcK^ggLo-X^ 

50 mi. mizmab^tmmtat^nzx'om 
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Z9mtzt\'>omimt>ti&i%i}h$>&. u»u -fa. *i/t, c:*.** 6 

JJ£Lfc£d&|8Iga { ig.r*>&K fc^X. Cu8*t£ 10 £&*J:3CT&fcfti. ^htt.xyf-v^oSSJ: 

HI l^Cu-CMPIg ffiffl«rAc7>* -y^iKwmG^ittS^^WierKfC* 

(«» HCu!/*xia «z» <o^xs{cfeuTRt H^fcSBasja^o^ttf-cisfc^d^ 

[0030] mm&m^zttfTZ&k^izt a»yn*zt;mm&ztffT$&. 

hl ^t^wzwtfimm&Amwkz'Z [0033] fc*fu ^^st^^rymmmxoiz 

•yhtf&S.ifcT&S.. Wxtf. H14&. ±EP3-f- 20 ^t7>S:JBv>£<D#J:v\ flilf. *-y*}&fclO% 

0, hi iiz^Tv*zm^x®m.<m$xnz ffikmi>i<m*/» x-m^L<\mkm^'f 

oimm^z. z<nx®&cu*v*mix?fo. ^. *-v*mtm&w&<vm$:imbxi>m'>i. 

MPgs6 2i*rccMPffitcj: osfetrwae^jst: liiiLv^. mmim&mmi.ttzxoiz'? 

62T1T9. ®CMP^?X/Ngfci§>£CMP» 30 fl^Km^VylrStt^^^^-^UV^yTMSf^ 

*>7Wmmfto. i<?5Xgttx-yf-y^li64T SS^'H^o^Hr-^'). »8Ui j ?>>£iig 

fro. ZVX. ®Cu©U-feXi!Ui$'X-yf-y/l|64 R^id^^l$rffl>.^5!Ul^tf"C«»Lft:0i-S- 

Tff 3. z.tit><r>CM*»,*ne\. cmp^S6 2, fcfciOBfl«KOio%<7)Jgi^*^?ft*fWr&. <e«o 

cMP«a^ig63. 2.*,i->7m64wmn6 ^vwzmzmNfi&zmtoLxxvwzmt 

io*>*-* y/<-6 o mmtixz<rmiM.<7) s. ffiffla^jf v*mi>mizm$.m&t'<n 

Bf$xn*9mt&zt&x'Z&. ^s-iT->Tt>^^L, mszzmSi uzm * -y 

[oo3i] i«^y/<-6 ox-iz. &nmm.<r) 'm-f-ornnLxi*^. mm*-?-*® 

|*L CuX-/*m l&tfx.y*>-/«64;K>tf>#f?S fltfflsSlifiL ^^^tfiHi±3*Litt>^tPB^-f. 

imme5izmx. mmi^-f-L. *y>% ® mm^xi>^\ z^yi-yymmm^'/^m 

zmmzm . mmstamzfoK ztiz* ? t ixmm&7v*z&vmmimmt>-f. x -/ 

*m i mi: zr>£ o tc. *mmh*mwm. **mzk *«t^ s a u . a g , t i ^fc'o^R$r»s 

[ o o 3 2 1 a 1 5(^mim^m<ommm^ i o o 3 4 ] jxt. a 1 2 5r#BgL-c®6co»tMSrSi 

•fl 3 fc. Hi 4«*#«®j§ilS{i. ^ »/*«6 1 s WS. H 1 2(i. c u 'J-b^wry^-TSSlfcte 

x>y^y^»64aiX5Plf|6 5$-{|i.T^&„ i9ia« tt&»>x/\c0S^fi:^xAi5H£St{fe#tts-8i#r& 

6 5t±. ®gMm&t* vrnzm-th* v*m&t mms>&. zmtmxte. c u v-txmtzts^ 

x»yf->;/<t64*^WttjS^tt*^S • $£ X. Plfc<«:<0«cSISa^\ ( 1 ) • NH* OH : H 

*^jfttl.J£^i:*^SIgM^K«i&L^fflS :0! :DIW(30:100:1000K6 0#. 

1. miimz*v*mizmix*v*mm. 50 iooor Pm . (2) nh« oh:hj o 2: di 
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W<100 : 100 : 100) . 60#, lOOOrp i : D IW (30 .100:1000). 6 0#\ 10 

m. (3) • HC 1 (30 : 1000) . 5#. 100 OOrpm, (2) • NH4 OH : H2 O2 : DIW 
Orpm<75^£ft5fc#5 0nmOCu (100 : 100 : 100) . 60#, lOOOrp 

u>u m&mx'&iiizcummumfciniiS. m. o> hci (30 = ioook 5#. 100 

V\ Cu»&<KlT:£iVtt;Hi, W&kLZWQT 0rpm(4) ■ NH«OH : D I W ( 3 0 : 1 0 0 

Zh9mmCu&m?l. Smimi>1S.T-tlttif) 0) . 5#. 1475r P mfcU:. 

wmffif s ±.m-ik^offlm$>&. cum [0037] 
immT*9)vim&cxi<mmm®£iix immm *mit. &±mmzi*). znzx- 

not. z.mz±&<o\z7t<»3>9? hmfc mxh^mzw^tc^vy^y+yyimmiz 
tfiiML^*). mmt&KMzmomizKit: 10 =5ro, ^x'mzmizxmmvxvi-y'/iM. 

fc|3®#J>£. ft3BR<oBriIi0. 

[0035]^^. £B^o&fcry*x7*fc: [02 ] *ll^^«^a^iiS^^BW-&^ 

v ; E-T*(cj:i.cux-./^y^i5BEs<o«^ia€: 2D iS4 ] xmnzmmmtiLZtifzmm&m 

tfhfr-**:. W>?5 7tt. 8>f y^NO v 'J 3 y>? ia [05 J *l|BBco^S5^bWgjS$fuC:*#««Sco|Sf 

±fcS0. 3 5>um<0CuS«>(S«^i*)34 2m ffi0. 

Q) £?xAffirti9f-yrfc#j£UigL Cu£3. [06] pH£||gUiSC l£l^HSiS•n:fcK<}: , ) 

5%7y*^7*Tl O#0OX>y-7-y^S:?To*:&cO *ffitS^5:^l£L^ISirc«ftK5rgKmcx>yf- 

Sigfitii (fl) i«7xA|5B0aiA5pt-^i: LTTn y^SI8<O8lx.y^y/S£*t#ft0. 
■y h UWtJJ. 88WJC utfx-y^y/StfraSr [07 ] x-^y^fT^jBi: . *3&BB<7)x.y^y/ 

ffi«A>'/h$</i<U«{iJ 1 #tS. 3X10 4 mQfc imxifit:X»/+yri1zm$me>*tl?ivnSEM 

*LTv^. ->iA®i^-cx.yf-y^«^-tt 30 [HSlffiSk^bk^KkiDS^Si&ixryt-T 

^>fcmJt#WH0A'5-y*#*S < £9 . *lH4tf *t3iSlflS*^*k^S^ ( p H= 1 0 . 2 ) tUl£ 

&V*iyp3V>. lOOOrp mfeUifc&SfcA'^y*** X?f-y/LfcB^ffiO**l^;ft^SEM&£3tt 

'h£<&oT^#. 147 5r P mftiST-S/htt$:JR 0. 

0. 1600 r pnfCfcJ:-?- 1 0 0 0 r pmfcFWOri [09 ] *lffiB^SS^i|gC»)£$M:Si8ai^s 

5-y^^6it*>*^S. S^iS^^giW-S*«{*fflSiOtfiii0. 
[ 0 0 3 6 ] ttz. 2 0 0 0 rpmtOT^f^tfi [010] *^£9&*£giWS>¥$f^<D8^ 

ofctf. ^<7i%&t,Z\i4 0 0 nmtf>C u *^£fcx yf- H0. 

y^Sfrt Uiofc. ^MW*fc*U!£ifcU:u*:«>. [011] **»*>^£a^S¥*H^oi^ 

^J:3Cx»/fy/v-h^v^?Ji*SJ£t.&£ ffi0. 

biim£l<%\.\ 1600rpm£t)mffi&mX 40 [012] Cu 'J-fcXB^ry*-7i«ffl«3tt6'}x 

VKi:. x y^y^-h«,±#Ltv><ct*^«$ 'NOnU^9xABratl^*a^Simi. 
*lS*tf>. LTIJ1 600 r p m&T«- [013] i^^t^ftS^gm^jt^^t^tt^R^ 

&<Wv>. got, KftWSKo^a^ryt-TJiffil Brim 

ti 1 0 0 0 r p mfcUt 1 6 0 0 r p m&T^gfflT-fH [014] #?&l»?)^{^S<3t^:^£fi^&¥ 

cry^^r«ia*ff ofct z?>. ? >j -yyi—ASH [0 1 5 ] *m<m&mw<nwmm&mm-i¥ 

mzmmmmmuzmcvmnmit±if mtrngmnw 9>vmmhwmm. 
vtwim&izmitztixLt^x^izMzisti. 7 umvm] 

>*~7^i?>{>a)\$mmkn\'^fr<r&^R£ U 1 1. 12. 21, 25, 29, 41, 45, 5 
^LXWz. m%m£. (1) -NH4 OH:Hj O 50 1, 101 • - • «Sfg»K, 2. 4, 6, 13. 1 
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5. 22. 24. 26. 28. 30. 32. 42. 4 

6. 52. 55. 102 - A'»JT^^;H. 3. 

7. 14. 23. 27. 31. 43. 47. 53. 10 

3 • • • mr. 5 • • • mmm&ztutmut 

R. 8 ■ • • Xh-y;\--&. 9 • • e5-Kf& 
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(3>f7hEm) . 10. 2 0. 40. 50, 100 

• • • ¥SfcML 6 0 • • • f^yK-. 6 1 • 

• • Cu^-y^flf. 62 • • • CMPgg. 63- 

• • CMP&ifcfrlia. 64 ■ ■ 
6 5 ■ ■ • SLUStt. 
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